Various isoforms of myomodulin identified from the male copulatory organ of Lymnaea show overlapping yet distinct modulatory effects on the penis muscle.
Male copulatory behavior in the snail Lymnaea stagnalis is controlled by several types of peptidergic neurons, including a cluster of neurons in the ventral lobe of the right cerebral ganglion that show immunoreactivity to myomodulin-A of Aplysia and innervate the penis complex. We identified structurally myomodulin-A and three related peptides from Lymnaea and showed that they are present in a characteristic ratio in both the penis nerve and penis complex, suggesting that they are processed from a single precursor and transported from the ventral lobe to the penis complex. All four peptides decreased the relaxation time of electrically evoked contractions of the penis retractor muscle. However, their effects on the amplitude of contraction were different, ranging from no effect to an increase or a decrease in the amplitude. A mixture of the peptides in a ratio as determined by direct mass spectrometry of the penis nerve decreased the contraction time, the relaxation time, and the amplitude. These effects resemble those of one particular peptide in the mixture. The direct mass spectrometry determinations of the peptide profile in the penis nerve suggest that many more, as yet unidentified, neuropeptides are involved in modulation of muscle activities of the penis complex.